The association between changes in menopausal status and menopause-related symptom reporting over the course of the menopause transition is not well understood, especially whether there are any racial differences in this association.
Menopause marks the end of reproductive capacity of women and results from the permanent cessation of ovarian function. Natural menopause is a gradual process that occurs for most women between the ages of 47 and 55 years. 1 It is confirmed by absence of menstrual periods for 12 consecutive months, excluding other obvious pathologic or physiologic causes. 2 The peri-menopause, a time of changing ovarian function, precedes the final menses by 2 to 8 years (median of 3.8 years). 3 The clinical manifestations of this transition to menopause are not well understood; however, some symptoms such as hot flashes, begin in the peri-menopause 1 and increase as women progress through the menopause. 4 Nonspecific somatic and psychological symptoms, including tiredness, irritability, insomnia, palpitations, memory or concentration difficulties, and mood swings or depression have been commonly reported. 5 However, the prevalence of symptoms differ widely and their relationship with the menopause transition varies. 6, 7 In addition, the specific symptoms associated with menopause vary among cultures, 8 race/ethnicity, 9 social groups, 10 and persons. 11 In a population-based study, white women reported psychosomatic symptoms more frequently whereas vasomotor symptoms were more common in African-American women.
Few studies have examined menopause symptomatology in different ethnic groups, especially in primary care settings. To optimize the health care for middle-aged women, we need to understand the process by which women describe, explain, and experience menopause and also to understand the factors that may shape their experiences.
Here we describe self-reported menopausal symptoms among racially diverse women at midlife with natural menopause (ie, without surgery), according to their menopausal status. The primary objectives of this study were to determine: (1) the prevalence of self-reported menopause-related symptoms among women presenting to primary care clinics at various stages of the natural menopausal transition; (2) the relationship between symptoms and menopausal status; and (3) whether the relationship varies in African American and white women.
Methods

Subject Recruitment
The data were collected from January 2000 through February 2001. Consecutive women between 40 and 55 years of age were recruited into this cross-sectional study as they presented for primary care at 8 family medicine centers (FMCs) in Michigan. At 6 FMCs, the front desk staff asked age-eligible female patients to complete the voluntary and anonymous self-administered survey of menopause symptoms when they checked in for their appointment. In 2 FMCs, a research assistant was used to recruit patients. The 8 FMCs serve a diverse population, with 3 centers located in urban settings, 3 in suburban Detroit, and 2 in rural Michigan. Five of the FMCs are residency training centers, and 3 are nonteaching group practices.
Data Collection
The research protocol was approved by the Human Investigation Committee at Wayne State University. The study questionnaire included 17 common menopause symptoms based on the Greene Climacteric Scale. 13 In our survey instrument, these symptoms were not labeled as menopause-related; rather they were presented as "a list of symptoms that women your age might experience." Women were asked to check any symptoms that they experienced within the past 6 months. They were also asked to report demographic items (age, race, education), menstrual history (menstrual status, history of hysterectomy and oophorectomy, hormone replacement therapy use, oral contraceptive pill use), current health conditions, and smoking status. We also asked about the use of herbal products for menopause symptom relief, and these results are reported elsewhere.
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Data Analysis
To determine how symptoms progressed through the menopause transition, we made descriptive comparisons contrasting premenopausal, perimenopausal, and postmenopausal women. The operational definition of menopause status is as follows: premenopause was defined by having regular menstrual periods in the previous 12 months; perimenopause as having no period in the previous 3 months, but at least one menstruation in the previous 12 months; and postmenopause as having no period in the previous 12 months. 2 test, Fisher's exact test, or ANOVA, were used whenever appropriate. A multivariate analysis using a logistic regression model was also performed (SAS 9.1).
To determine whether our grouping of symptoms from a primary care sample were comparable with that of the population-based Study of Women's Health Across the Nation (SWAN), a multiethnic, multisite study of 14,906 women aged 40 to 55 years, 12 we performed a factor analysis on the same symptoms. Because there were 3 categories of menopausal status, polytomous regression was used. Women in postmenopausal and perimenopausal status were compared with those at premenopausal. Each symptom was coded as either "present" or "absent."
Because several studies have indicated that African American and white women may report different symptoms at menopause, 9, 12 we performed separate regression analyses for these 2 ethnic groups. Potential confounders of the association between symptoms and menopausal status were evaluated in multivariate analyses using a forward selection procedure, retaining those variables that changed the symptom estimates by at least 10%. Because age, hormone replacement therapy, and smoking were found to be predictors in other studies, 15, 16 these variables were included in all models, irrespective of their significance as confounders in this study. Other variables assessed as potential confounders were education status (Յhigh school, some college/ college graduate, graduate degree), medical condi-tions (none, 1 to 3, Ն4), and current medications (none, 1 to 3, Ն4).
Results
Characteristics of the Study Sample
Overall, 462 consecutive women between 40 and 55 years of age were invited to participate, and 425 (92%) were enrolled and filled out the questionnaire. Of these, 71 (16.7%) women were excluded because of unknown status of surgical history (hysterectomy or oophorectomy), and 12 women were excluded because of extensive missing symptoms data ( Figure 1) . Table 1 shows the characteristics of the study sample (n ϭ 342) by menopause status. The mean age of all the participants was 46.6 years (SD ϭ 4.3). Women averaged 2.8 visits (SD ϭ 2.5) to their physician in the previous 6 months. Almost one third of the sample self-identified as African American (31.6%), 30.2% were smokers, and 70% had some college education. Just over half (52.3%) were recruited from the suburban FPCs, with the remaining divided between the urban FPCs, and the rural FPCs. The most prevalent self-reported medical conditions were hypertension (22.6%), muscle and joint pain (12.6%), thyroid disease (11.7%), allergies (9.9%), and depression (9.9%). The medications most frequently used were for hypertension (22.6%), pain (15.2%), depression (13.5%), hormone therapy (18.2%), and thyroid dysfunction (11.4%).
Ninety one of 342 (26.6%) women reported surgical menopause (either hysterectomy and/or oophorectomy) and thus were excluded from the analyses of symptomatology, leaving 251 women: 133 (53.0%) were premenopausal; 72 (28.7%) were perimenopausal, and 46 (18.3%) were postmenopausal (Table 1) .
Among the postmenopause group, the mean age at natural menopause was 47.0 years (SD ϭ 4.3) and the median age was 48 years. The majority of postmenopausal women (57.9%) were within the first 3 years of menopause (mean 3.7, SD ϭ 2.9, median 3.0). Age was significantly associated with menopause status (P Ͻ .001). Race was not associated with age at menopause (P ϭ .69).
Premenopausal women were significantly younger, had fewer comorbidities, and took fewer medications than perimenopausal and postmenopausal women (see Table 1 ). One third of post- menopausal women were currently taking hormone replacement therapy (HRT), compared with less than 10% of women in the premenopausal and perimenopausal groups (P Ͻ .001). (Note that these data were collected before subsequent reports of the adverse health outcomes of HRT. 17 )
Factor Analyses by Race/Ethnicity, and Comparison with a Population-Based Study
The results of the factor analysis performed on 10 symptoms investigated in a previous populationbased study (SWAN) 12 for African American and white women are shown in Table 2 . When the number of factors was not specified, 2 factors were extracted from data on white women and 3 from African American women. For white women, factor 1 included joint/muscle pain, headache, irritability, depression/sadness, memory loss, fast heartbeat, and nervousness; factor 2 included hot flashes/ flushes, night sweats, and vaginal dryness. For African American women, factor 1 included joint/ muscle pain, headache, memory loss, and fast heartbeat; factor 2 included hot flashes, night sweats and vaginal dryness; and factor 3 included irritability, depression/sadness, and nervousness. When the number of factors was specified (n ϭ 2) for African American women, the 2 factor loadings were remarkably similar to those of white women (Table 2) , except for one symptom, irritability, which seemed to load similarly in both factors. Menopausal Status, Race/Ethnicity, and Menopause Symptoms The most prevalent symptoms reported by all women were joint/muscle pain (57%), and headache (54.7%), which were not associated with menopause status. Other common symptoms including irritability (46.4%) and difficulty sleeping (45.6%), which is borderline associated with menopause status (Table 3) . Among white women, the most prevalent symptoms were headache, joint/ muscle pain, and irritability at premenopause; joint/muscle pain, irritability and difficulty sleeping at perimenopause; and hot flashes/flushes, joint/ muscle pain, and irritability at postmenopause. Among African Americans, the most prevalent symptoms were joint/muscle pain and headache at premenopause; joint/muscle pain, night sweats and hot flashes at perimenopause; and hot flashes, headache, and difficulty sleeping at postmenopause. Trend analysis indicated that among white women, the prevalence of symptoms of nervousness, memory loss, vaginal dryness, loss of sexual interest, hot flashes/flushes, and night sweats increased with menopausal transition (P Ͻ .05). However, among African Americans, only symptoms of painful sex and hot flashes/flushes showed an increasing linear trend (P Ͻ .05) ( Table 3 ). The mean number of reported symptoms was also associated with menopausal status (P Ͻ .001). Premenopausal women reported an average of 4.5 (SD 3.8) symptoms compared with 7.1 (SD 4.3) symptoms reported by perimenopausal women, and 6.6 (SD 4.7) reported by postmenopausal women (data not shown).
As expected, compared with regularly menstruating women, those in perimenopause and postmenopause were most likely to report vasomotor symptoms (hot flashes, night sweats, vaginal dryness, and painful sex) (P Ͻ .01 for all comparisons). However, a substantial number of premenopausal women reported vasomotor symptoms such as hot flashes (28.6%), and night sweats (18.2%) (Table 3). Table 4 shows the unadjusted odds ratios and 95% confidence intervals for symptoms by race and menopausal status. Among white women, those who had symptoms of memory loss, loss of sexual interest, hot flashes, and night sweats were more likely to be in the perimenopausal and postmenopausal status; those who reported symptoms of nervousness, irritability, and difficulty sleeping were more likely to be in the perimenopausal status; and those who experienced vaginal dryness were more likely to be postmenopausal. Among African American women, those who had symptoms of irritability, memory loss, weakness/fatigue, hot flashes, night sweats, and fast heartbeat were more likely to be in the perimenopausal status, and those with painful sex were more likely to be postmenopausal.
In multivariate analyses, loss of sexual interest was associated with postmenopause (OR ϭ 2.03; 95% CI ϭ 1.05-3.90; P ϭ .034) and borderline associated with perimenopause (OR ϭ 1.56; 95% These symptoms were labeled as heart pounding, forgetfulness and stiffness, respectively, in SWAN. CI ϭ 0.98 -2.49; P ϭ .063) among white women. This association was adjusted for age, smoking status, hormone replacement therapy, and memory loss. Among African American women, the symptom of night sweats was associated with perimenopause (OR ϭ 4.05; 95% CI ϭ 1.31-12.55; P ϭ .0154) but not with postmenopause after controlling for confounders (age, smoking, hot flashes, fast heartbeat, painful sex, and memory loss). There were only 5 African American women who were on hormone replacement therapy, so this variable was not controlled in this model. However, when we did a sub-analysis excluding women who had hormone replacement therapy, night sweats was only slightly associated with perimenopausal status (OR ϭ 2.89; 95% CI ϭ 0.91-9.22; P ϭ .0724), adjusting for the same confounders from the previous model.
Table 3. Distribution of Presence of Symptoms by Menopausal Status among White and African American Women in Family Practice
Discussion
We examined the natural history of symptoms associated with menopause reported by African American and white women at midlife recruited from 8 diverse primary care practices. Perhaps the most surprising finding was the unexpectedly high reports of vasomotor symptoms among women still experiencing regular menstruation. Vasomotor symptoms, such as hot flashes, are known to be associated with variable and lower estrogen levels as women go through the menopause. 1 Although our data indicate an increased trend for hot flashes in both African American and white women as they progress through the stages of menopause, the decreased estrogen theory fails to explain why some regularly menstruating women experience hot flashes or why hot flashes are not experienced by all perimenopausal or postmenopausal women. 18 Few studies have investigated hot flashes in older reproductive women when menstrual cycles are still regular, but there are at least 2 other reports of vasomotor symptoms in premenopausal women. Hahn et al 18 reported that menopause-like hot flashes were common in reproductive women, particularly those with premenstrual syndrome (PMS) or menstrual cycle-related symptoms in a sample recruited from a PMS clinic. Freeman et al 19 found that 31% of a population-based sample of women aged 35 to 47 who were regularly menstruating reported hot flashes, which is similar to what we found in this study.
The results of the factor analyses of selected symptoms investigated in a previous populationbased study identified 2 factors with similar loadings for both African American and white women. 12 Similarly, 2 factors were evident in our data for both African American and white women, with one factor composed of vasomotor symptoms, and another factor made up of a combination of psychosomatic and psychological symptoms. These comparable results indicate that these selected symptoms may be reliable measures of menstrual symptomatology in population-based as well as clinic-based studies.
Avis et al 12 reporting on the SWAN study, found that white American women have more psychosomatic symptoms than other racial/ethnic groups and that African American women report more vasomotor symptoms, after controlling for age, education, health, and economic strain. Our study showed that African American women reported significantly more painful sex but did not report more hot flashes, night sweats, or vaginal dryness than whites. Among white women, loss of sexual interest was the only symptom that remained a significant predictor of postmenopause after adjusting for age, smoking status, hormone replacement therapy, and memory loss. Among African American women, night sweats was the only symptom that remained a significant predictor of perimenopause after controlling for age, smoking status, hot flashes, fast heartbeat, painful sex, and memory loss.
We observed a younger age at menopause in our clinic-based group of women (mean 47, median 48) than in many other studies. There is no obvious explanation for this difference. But we found that there are at least 2 other reports of similar age at menopause. 20, 21 Our study relied on recalled age at menopause, and some misclassification is expected. The data on menopause in this study were collected with a self-administered questionnaire, but the questions used to assess age at menopause are similar to those used in other studies.
The study has both strengths and limitations. The data were collected by self-report and we did not verify menopause status with blood hormone level testing. However, the use of standard symptom questions makes it feasible to compare our findings with other studies. Although the questionnaire asked about symptom severity, the large amount of missing data on severity made it impractical to quantify the severity of each individual symptom. Our study used a sample of women recruited from primary care settings, and they might have had more health problems, life stresses, and a higher incidence of psychological morbidity than women in the general population.
12 However, our findings should be more representative of the patients that primary care clinicians see in their daily practice. The comparability of our loadings on symptom factors with those of the much larger population-based study 12 provides confidence that our clinic-based sample may be generalizable to the larger population.
Menopause can be a challenging stage of life. Hot flashes are associated with a decreased quality of life, 22 and are a primary reason that midlife women seek medical care. 23 Most of the menopause-associated symptoms that we studied were nonspecific and could be attributed to other medical and/or mental conditions or medications. Primary care providers must consider other factors/ problems as well as menopause in their differential diagnosis. For example, Mold et al 24 found that night sweats reported by primary care patients were associated with panic attacks, greater body mass index, chronic infection, sleep disturbances, antihistamines, and antidepressants, in addition to menopause.
Women who seek treatment for menopauserelated symptoms such as hot flashes may be more anxious and less able to cope with stress than women who don't seek treatment. 25 Hardy and Kuh 4 have suggested that work and family stresses may influence symptom reporting during the menopause transition. Others suggest that an increase in psychological symptoms may be associated with current life events and difficulties, particularly those experienced in family life, which often take place concurrently with the menopausal transition. 4, 26 To provide appropriate advice and support to their patients, primary care providers should recognize that many symptoms associated with menopause, including hot flashes, may begin in the pre-menopause years, and for some women, they may be indicative of other psychosocial or medical issues. It may also be helpful for clinicians to be aware that African American and white women may present with different symptoms during menopause.
